Nanocrystal-based bioelectronic coding of single nucleotide polymorphisms.
A bioelectronic method for coding unknown single nucleotide polymorphisms (SNPs) based on the use of different encoding nanocrystals is described. Four such nanocrystals, ZnS, CdS, PbS, and CuS, linked to the adenosine, cytidine, guanosine and thymidine mononucleotides, respectively, are sequentially introduced to the DNA hybrid-coated magnetic-bead solution. Each mutation captures via base pairing different nanocrystal-mononucleotide conjugates, and yields a characteristic multipotential voltammogram, whose peak potentials reflect the identity of the mismatch. The mismatch recognition events are being amplified by the metal accumulation feature of the stripping voltammetric transduction mode. Each of the eight possible one-base mismatches can thus be identified in a single voltammetric run. The use of nanocrystal tracers for detecting two known mutations in a single DNA target is also illustrated in connection to nanocrystals linked to two nucleotides along with a single voltammetric run. The protocol presented should facilitate the rapid, simple, low-cost, and high throughput screening for SNPs.